Properties of hadrons in the nuclear medium is one of interesting topics in modern hadron and nuclear physics. All nuclei have essentially smaller masses than the sum of masses of neutrons and protons forming the nucleus. This mass difference is a result of strong inter action between hadrons that form the nuclear compos ite system. One can think that other particles distinct from nucleons, such as pions or η mesons, may also have smaller masses in the nuclear medium than those in the empty space. In the case of η this feature is sup ported by many theoretical analyses of ηN interaction.
Measurements of the meson masses and meson interactions in finite nuclei provide valuable data for our understanding of dynamical symmetry breaking in low energy QCD [1] [2] [3] [4] [5] [6] [7] [8] [9] . The SCAN experiment at JINR was designed to study possible formation of η meson bound states inside nuclei [10] . The idea of that experiment is measurement of decays of the S 11 (1535) resonance at rest excited in a target nucleus after capturing (binding) the η meson. In the case of a recoilless reaction the rest of the target nucleus has a small momentum, so products of the S 11 (1535) reso nance decay are emitted to nearly back-to-back directions. Detection of the emitted back-to-back particles is the main idea for separation of the wanted S 11 decays in nuclei from another ones.
REQUIREMENTS FOR EXPERIMENT
Important prerequisite for a successful experi ment is a right choice of reaction participants and 1 The article is published in the original. optimization of initial parameters. In our case this is a right choice of the reaction of η meson formation, finding an optimal energy for the primary beam, and a selection of a method for effective background sep aration.
A good candidate for the primary reaction is d + 13 C interaction. 13 C is a halo nucleus. It has an outer neu tron that can be easily removed from the nucleus. The reaction d + 13 C = t + 12 C + η + Q has a positive energy balance Q and a big cross section.
We choose the primary deuteron energy to satisfy a recoilless kinematics for η meson production in nuclei. In this kinematics the produced η mesons can be almost at rest in the nucleus. In Fig. 1 we plot the minimal momentum transfer in the A(d, X)(A -1) η reaction as a function of the primary kinetic energy per nucleon. For the η momentum less than 100 MeV/c (this number is chosen according to a theoretically expected 100 MeV/c binding energy) that reaction with Θ = 0° has a magic value for the nucleon energy when a recoilless condition is satisfied. Some wider region of the primary energy from 1.6 to 2.7 GeV/nucl has been selected to take into account also a quasi free nucleon reaction like
Theoretical predictions for the s wave N scattering amplitude demonstrate an attraction between η and N at the kinetic energy of the η meson less than 70 MeV.
The captured η meson can decay through the S 11 resonance to a π N pair that can be detected in the experiment. Such π N pairs emitted from nuclei are correlated over the opening angle Θ(π, N) ~ 180°. In this paper we describe experimental results on a search for η mesic nuclei at the internal deuteron beam of the Nuclotron in the reaction (1) where the A 2 nucleus is part of 13 C formed in the d + 13 C collision. Hadrons emitted in transverse directions are detected by a two arm spectrometer. The flow of par ticles includes πp pairs which are products of η nuclei decays. A bound state of η is expected to be seen as a peak in the total energy spectrum of these pairs.
Search for η Mesic Nuclei in the Reaction

EXPERIMENTAL SETUP
The setup for study of η nuclei is shown in Fig. 2 . It has two sets of counters located to the left (P arm) and right (K arm) side of the target for back-to-back coincidence measurements and also two ring array of scintillators (H M ) near forward direction to cover a solid angle for particles emitted in the primary colli sion. Each of the coincidence counter sets consists of fast timing counters (P 1 -P 3 ; K 1 -K 3 ), a large volume counter (P 4 ; K 4 ), a high momentum particles detector (P 5 ; K 5 ), and a threshold Cherenkov counter (C P ; C K ) for pion separation. Four sets of counters (B L , F L , B R and F R ) are added to the setup for monitoring the interaction intensity.
Charged particles are identified using three mea sured quantities: (1) ΔE, the energy loss per unit length measured by all counters, (2) TOF, time of flight between P 1 (K 1 ) and P 3 (K 3 ), and (3) E, the ADC sum of sequentially fired counters. Protons and pions were clearly identified, and the proton contamination in the pion gate was less than 5%. The threshold Cherenkov counter reduces this contamination up to 10 times.
Detection thresholds were 40 MeV/c for pions and 230 MeV/c for protons. Efficiency of the counter sys tem was simulated using the Monte Carlo GEANT code. The particle counters are described in more detail in [11] .
EVENT RECONSTRUCTION AND DATA SELECTION
The experiment was carried out at the internal deu teron beam of the accelerator Nuclotron with the pri mary beam energy T d between 1.5 and 2.2 GeV/nucl. In order to achieve aims of the experiment it is impor tant to unambiguously identify two body decays of the S 11 resonance. This identification has been realized by measuring velocities and angles of emitted particles. We measured in coincidence two charged particles emitted in back-to-back directions from the target, with the angle between two arms of the setup near the open angle (Θ PK = 180°). Also a background has been measured in another kinematics, with the angle Θ PK = 170°. Collected data have been converted to DST using a procedure described in [11] and then analyzed as follows. Types of particles were determined by eval uating their masses. The latter was done by measuring two independent kinematic quantities related to the particle mass, namely the velocity (β) and the kinetic energy (T). The velocity was found from the time of flight. The kinetic energy of a charged particle, being proportional to its ionization losses in detectors, was found through a light yield from detectors: 
